The dynamic interaction between matrix metalloproteinase activity and adverse myocardial remodeling.
The process of cardiac remodeling in response to cardiac injury and/or persistent elevations in wall stress generally relates to the progressive changes that occur in ventricular chamber dimensions and the various components of the myocardium, in particular the cardiomyocytes and the extracellular matrix. Volume overload, pressure overload or myocardial injury produces a sustained abnormal elevation in myocardial wall stress which initiates cardiac remodeling that frequently results in ventricular decompensation and heart failure. Regardless of the inciting cause, there appear to be three distinct phases to this process. In the initial phase, fibrillar collagen is partially degraded secondary to increased matrix metalloproteinase (MMP) activity. Following this, there is a chronic compensatory phase during which MMP activity and collagen concentration return to normal while cardiomyocyte size continues to progressively increase. The final phase is attained once the compensatory hypertrophic mechanisms are exhausted and is characterized by elevated MMP activity, marked ventricular dilatation and prominent fibrosis. Details of this progressive, dynamic remodeling process and its effect on ventricular function during chronic volume overload, chronic pressure overload and following myocardial infarction will be the focus of this article.